THE DETERMINATION OF NON-HOMOGENEOUS LINEAR GEOMETRIC OBJECTS OF THE FIRST CLASS FOR WHICH THE NUMBER OF COORDINATES IS NOT GREATER THAN THE DIMENSION OF THE SPACE
In this article we shall determine non-homogeneous linear geometric objects of the type where m 4 n, with the following transformation rule:
where J = Det A.
In the case (x) we assume no regularity condition concerning the matrix functions F(X) and g(X) (Theorem I), but in the case (* *) we assume that F(J) is a measurable function and g (J) is a continuous function. (Theorem II). In the proof of Theorem I we apply the results of M. Kucharzewski and A. Zajtz [2] concerning the determination of homogeneous linear geometric objects of the type [m,n,l3 where m n. In the proof of Theorem II we use the results of M. Kuczma and A. Zajtz [3] • First let us recall some definitions.
An object to is called a non-homogeneous linear geometric object of the first class if with a transformation of the coordinate system
the coordinates of the objects transform according to the rule
where toCco',... ,6L> m ) and to (co ,...,co m ) are the coordinates of the object in the systems and (4*')> respectively.
Moreover, Fj and A^ are matrices of dimension m x m and n x n, respectively, where the latter matrix satisfies the condition
The object co is called an object of the type J if the matrix functions F and g are functions of the determinant of the matrix ^AJ only, i.e. if.
(2) u>
where J = Det [A^] .
To simplify the notation we assume the following matrix notation:
With this notation, formulas (1) and (2) take the form
In order to determine all non-homogeneous linear geometric objects of the first class we must solve the following system of matrix functional equations: This system has been solved in [V] .
In the case m=n=2, the system (5) and (6) has been solved in [l] .
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We now interpret equation (6) as follows: given a matrix function of one of the forms (12), (13), (14), we seek a vector function g, about which we make no regularity assumption.
In the course of solving this problem we shall use the following lemmas proved in [l] and Q5j. Lemma 1. If the solution of equation (5) such that the matrix F(;iE) -E is non-singular, then the general solution of equation (6) has the form is non-singular, then the general solution of equation (6) has the form (15) (see [5] ).
In virtue of Lemma 1 it suffices to consider equation (6) assuming that (12), (13) and (14) have the form
where (p(J) and G(J) are the same as in (12), (13) and (14). We consider three cases depending on the form of the function F(X) in (16) -(18).
Ia. The function P(X) is of the form F(A) = <f(J). We shall show that if (J) ¿ J then the assumption of Lemma 2 holds, so that the general solution of equation (6) II. The function ?(X) has the form (18), i.e.
F(A) = G(J).
Although the solution (18) applies to the case m=n, this assumption will play no role in the sequel and the results to be given now concern arbitrary non-homogeneous linear J-objects of the first class without any limitation on the number of coordinates.
To determine all objects of the type J we must solve the system of equations (7) and (8).
The general solution for the multiplicative equation (7), under the assumption that 2? (J) is measurable, has been given by M. Kuczma and A. Zajtz in paper [3J . With this notation, the function P(J) being the solution of equation (7) can be written as follows: 
